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could be given hitherto. This {s due to sore extent to the lInadequate atten-
tion which has been pald to problems of quantum chemisiry. Without a sufficient .
development of the quantum-mechanical theory of cnemical structure and of elemen- §Y§
tary chemical reactions, it will hardly be possible to achieve a measurable degree i i
of success in work on problems dealing with interrelationships between chem- i ?
scal kinetics and organic chemistry. The theory of the activated complex, which §
makes it possible to interpret the mechanism of elementary reactions, is not s
being subjected to adequate study. In only a fev reports and discussions held "
at the conference were the problems of this theory touched upon., In these in- P
stances, the advisebility of en.lying it to the solution of a number of practical B :
questions was demonstrated (thls applies particularly to the calculation of .
steric factors which cheracterize the spatial hindrance that is effective when | AR
an elementary reactlon teres clace).

Many importent chemical reactions take place in the liquid phase and in
solutions. Kevertheless, the detailed mechenism of these processes is not being
investigetad to on adequate extent. The inadequate extent of development of
the theory of the liguid state is partly responsible for this solution. One
ruet develon reliable metheds for the detection of actiy . subsiances par-
ticipating in liquid-phase reuctions and for the determin:tion of their concen-
cresion and wlsc oxipand work ciming ot the clerification of the role of solvents
forming The rediun in recctions that toie place in the liguid phase. Vhen
elenentary interacticns betwesen icns are subjected to scrutiny, con2 rust take
into consideraiiun the close analogy between these interactions and the elementary
processes Of electrochenical trensformetions (e. g., the transfer of electrons
by the tunncl arrect).

Greet atitention was paid at the conference to a consideration of the problem
in regerd to role pluyed by complexes in the course of chemical processes.
It is known that the properties of many nolecules change considerably after they
tave enterad Lnco the composition of complexes., This circumstance is reflected
the kinetics of processes involved in the formation of complexes. fppoarently,
wn important Lurt can be slayed in & nunber of cases by complexes in which the
transition of am oxyjen otom into @ cositively ionized trivalent state takes
place. Tinls wcpplles, o inslance, toc the very reactive complexes of magnesium
phihalocyunine with a nurbar of melecules. In studying the reactivity of such
cempounds, one LusL aistincuich between elzctrically charged complexes and
noutral conplenes.

4t bhe conterence, one rust expand work on the
tive churacteristics of elementary precesses in
cnding reseurch on these rocesses in general, One uust alsc

e rantal work on elementary processes [clementary
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General wiiontlon was sttracted at the conference by the interpretation
of ihe concepbt rzuction wechunism,” The question was asked as to whether one
should regard =5 the reaction mechanisk the sum totel of all eleventary stages
together with wheir complete guantitative churacterization or designate as
cenanise she order in which aroducts are rormed in complex reactioms and the
on i vacroscopic stufes. As on objection asgainst the first definition
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pertaining to the common nature of the mechanisms of lonic reactions in
solutions and the mechanisms of electrochemical processes. The conference
also noted that there {is inadequate attention to inorganic reactions, although
among them typical exaemples are encountered of the effect of structure on the
reactivity of substances and also numerous examples of jonic rechanisms,

In many reports ang statements made during the discussion the suggestion
wes advenced that experimental measurenents in the fleld of the kinetics of
chemical reactions should be exvanded. At the sane tine, o considerable anount
ol interest was aroused Dy cormunicat lons which dealt with matheratical methods
tfor the solution of “inetic equations that give a mecroscopic deserintion to
the kinetics of reactions under consideration. The desire was expressed that
work on the rathenutical thzery of chemical rinetics be expanded and that the
solution of systems of kinetic differential equations be carried out with more
preeision, Although the schedule of the confererce was excessively heavy
and highly diversified, it vas noted in many reporis and statements made at
the conference that discussions of <he problem of macrokinetics were lacking,

Lo 2., insufflcient attention was paid to relationships pertaining to the
occurrence of ¢ cal reacticns under actual conditions conplicated by the
diffusicn of the reacting substances and heat transfer. Another shortcoming

in the organizetion of the conference wag that no papers on chemical kinstics

as applied Yo combustion vere given, Ussn science has to its credit great achieve-
ments in creating o theory of [rocesses of combustion, However, at the present
tine the scope of wor)- being carried out in this field is entirely insufficient,

It is necessary to expanrd &zuin the investigation of cold and hot flames and of
processes of {lame vreragetion ang explosions,

The principal problem of chenical kinetics is that of directing processes
or cheuical transiommation into the desired channels., It has not been shown
adequately at the conference how this can be done on the basis of a detailed
knowledge o resetien techanisms, At the same time, the suggestion hag been ad-
venced that it ought to be possible Lo control chemical transformeiions once e
sulficient kEnovledse of macroscopic stages of chemical reactions has been ac-
qQuired, lacroseopic stages, vhich are composed of & number of elementary processes,
lead either to the Zonrmatlon of relatively stable intermediate substances or the
fornmation of [inal Lreaucts o the reactlion. 4g cotiparsd with the conventional
W4y 0 ecnducting chenical reactions by establishing a set of conditions before-
€e, 2t the vary beginning of ths reaction, action on the lacroscopie
LN Lhe course ¢f the reaction process is vVery eai'tective,
sbicnlurly in the case of complex chain raactions) the initial
vericd ol ¢ rodetion pluye uosjocial role, 50 that the elffzets off d!frerent
facters in Srallisloperiou aénd in o later neried are not the sare, In Lany
reporis wd wt the conierence, speclflic chenmical processes (trose of ox-
idation, pelymerizniicn, induced calerinution in ccuplex crganic systems, =te.)

Vers dlscussed rog the suund 0v ol the concept of macroscoplic stages, Bx-
pension o rescurch un Licroscopic stuges or coliplex chemical vrocesses is

necessury,

The Inadequota scope of the photochemical research thet is cerried out wos
at the conlirorce, Althoush there Is a lack of attention to Liig tield,

shotoche try is & poweriul teol for the investizetion of techanisus of
cerplex reuctions., Yery premising are investigations on Processes of the
shotoetransrer or clectrons leading to the formation of ions and fyee radicals,
s. N Yerenin's Theery in rosard to the induction of biradical states as a
result of the acticn of light suggests thet the role of biradicals in rany
processes of orgunic cheristry nust be revieved. OF great importance iz the
study of rewuctions which tare place with an tccumulaticn of energy in the reaction
products. Such reaciions may be regarded as rodels of the process or photo-
synthesis,
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In a number of Statements made at the conference, the idea was stressed
hat a distinction which 15 too rigid is being uade between homogeneous and
aQeterogeneocus brocesses. To counteract thig tendency, one ought to investigate
by every possible means the large group of [intermediate] homogeneous-heterogeneous
processes.

An impertant Place in the work of the conference was occupied by problems
of catalytic activity and of the linetics of heterogeneous catalytic reactions,
Notwithshanding the immense practical importapece of processes of heterogeneous
catalysis ond tha graet amount of sclentific research vhich is being carried out
in thig fiedd, the nost important problens of the theory or catalysis have not
Yot been solved, Among these problens the cardinal one is that of the nature
of' catalytic activity, .4 the same time there is a Pronounced tendency for
nutual rapprochenent between different rolnts of view in Yegard to catalysis,
The future theory of the celection or catalysts will presumably use the positive
elemants contained in present-day theories,

Many sarticipants ot the conference comnented on the rew theory of catalysis
/hich assures that ther~ are free valencies on the surface of the catalyst ang-
that heterogenscus chuin reactions €an tale place. The principal postulates of
this theory require direct eupericental Lroofs, Although these postulates are
completely pluusible Irem the standpoint of legic, there are many facts which
conflict with tha theory. or instence, it has been noted that free atoms which
are ubsorbed on the surface lose theip chemical activity, It ig very important
to obtain more iuformation on the electrical state of the molecules adsorbed

on the surruce or the catulyst, It 15 necessary to take into consideration

thet icnie radicals may form cn thig suriace in addition to free radicals. It
Jseﬂsonecesm:ytoconﬁnue “Crk on the elucidation of the physical nature of

the "I'ree veleney,” rarticularly &s far ag Letal catalysts are concerned. One
HUst also establish the specific characteristics of the influence eXerted by the
structure of the meleculss on the reactivity of these molecules in Processes

of' hetercgancous catulysis,

[OTNOR Dubinin, Academician-Secretury of the Department or Chemical Sciences,
scademy of Ieiences USSR, stuted in hig address that the conf'erence has Ziven
o scientists who we in the field of the iheory of chemical brocesses an
opportuniiy to reat n al'ter long rears, ito renew former contacts, ang to
establish contucts Scientists vho have become active in this rield recently,
Dubinin pointea VUt tiut there were nevertheless scre dravbecks in the work of
the coniercence: for instunce, it has not been possible to organize a suf-
ficdently brosd discussicn, fThe redson for thig is evidently the fact that
because of the short which was avellable not all rarticipants al the con-
ferznce had Lha o iy L0 study thoroughly enough the naterigl published
Those who bresonted reports or participated ip
ting limited themselves to reporting concrete scientific
General problems extensively.

iscussions held el Lhe na
results and Gid not dlzeu

Dubinin suggesiag Lt the Selentific Council on the Theory of Chiemical
Structure, Dipet: i neaciivity and the Scientific Council on the Scientiric
Besis for the Selec n ol Catalystis at the Departient of Chemical Sclences
insure the crganizaticn of new coni'erances in the future ang facilitate thig
organization, In censidering tho plans for scientific research work to be
carried out by chemical institutions during 1956 ang under the ney S-y=zar plan,
these councils PUst tuie into acccunt the exgerience tcquired at tha Present
conference and reini'erce their function as coordinuting centeps in connection
with the developrent of vor:: on the most important problems of theoretical
chenistry,

t is essential that the collective creative vork of chemical scientists
of' various specializaticns” insure Turther success in the development of
theoretical chemistry, which is an important branch or Soviet chemical science.
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